Rationale: Partial anomalous pulmonary venous connection (PAPVC) is a rare congenital anomaly characterized by the failure of fusion of embryologic pulmonary venous system with left atrium.
Introduction
Partial anomalous pulmonary venous connection (PAPVC) is a rare congenital anomaly characterized by the failure of fusion of embryologic pulmonary venous system with the left atrium, which manifested as 1 or more, but not all, of the pulmonary veins draining into the right atrium, coronary sinus or a systemic vein. [1] Its prevalence is approximately 0.4% to 0.7% in the general population, with 10% of cases being left-sided and 80% to 90% of cases being associated with atrial septal defect (ASD). [2, 3] PAPVC creates a left-to-right shunt which is responsible for the associated symptomatology. Most patients with PAPVC are asymptomatic while a few patients present symptoms secondary to right-sided fluid overload, pulmonary vascular disease, and worsening rightsided heart failure. The common symptoms of PAPVC include dyspnea, decreased exertional tolerance and peripheral edema. [4] Herein, we report a rare case of PAPVC of left upper pulmonary vein draining into the left brachiocephalic vein with intact atrial septum, which presented with hemoptysis and was finally treated with lobectomy. To our best knowledge, PAPVC associated with hemoptysis has never been reported before.
Case presentation
A 45-year-old Chinese male, without any positive medical and family history, was admitted for intermittent mild hemoptysis (<30 mL/24 hour) for previous 2 weeks, with no other complaints. Physical examination was unremarkable. Laboratory test revealed negative T-SPOT.TB test and the normal inflammatory makers including white blood cells, high-sensitivity C-reactive protein, and procalcitonin. ovale or other cardiac anomalies were detected. In addition, TTE revealed mild tricuspid regurgitation with pulmonary artery systolic pressure estimated of 35mmHg. Further assessment by contrast-enhanced computed tomography (CT) showed the anomalous left upper pulmonary vein draining into the left brachiocephalic vein (Fig. 1A and B) . No occupying lesion, pneumonia, tuberculosis, bronchiectasis, and arteriovenous malformation were found on the contrast-enhanced CT. In addition, hematocele was detected on the opening of the left upper lung bronchus while no bronchial tumor was detected by bronchoscopy. According to extensive workup, the common causes of hemoptysis, including malignant tumor, tuberculosis, pneumonia, fungal infections, bronchiectasis, and bronchitis, were excluded. A multi-disciplinary meeting was held and concluded that patient may not benefit from a PAPVC repair because hemoptysis remission could not be guaranteed. After full communication with patient, the decision of left upper lobectomy was finally made as definitive treatment for both hemoptysis and PAPVC.
Video-assisted thoracoscopic the left upper lobectomy was performed under one-lung ventilation. The anomalous vein originated from the root of left upper pulmonary vein, traversed aortic arch and connected to the left brachiocephalic vein (Fig. 1C  and D) . Left upper lobectomy with ligation of the anomalous vein was performed successfully. The patient had an uneventful recovery without any complications and was discharged home on the 5th postoperative day. The patient has been followed up for almost 2 years without recurrence of hemoptysis.
Discussion
PAPVC is a rare congenital anomaly with a reported incidence of 0.4% to 0.7%. [2] It is frequently right-sided in about 90% cases and associated with ASD in 80% to 90% cases, [3, 5] which makes our case very uncommon as it was a left-sided isolated lesion. The left-to-right shunt caused by PAPVC may result in high output state and significant right heart volume overload, which leads to progressive dilation of both tricuspid annulus and right ventricle. The symptoms are mainly dependent on the severity of the shunt. A large shunt, assessed by pulmonary-to-systemic blood flow ratio (Qp/Qs), can cause right heart failure and pulmonary hypertension with increased pulmonary vascular resistance. [6] The majority of the adult patients diagnosed with PAPVC Medicine presents with fatigue, dyspnea, palpitations, chest pain or peripheral edema. The definitive treatment of PAPVC is surgical separation of the pulmonary venous system from the systemic venous system through redirection of anomalous pulmonary vein(s) into the left atrium. Most centers and literatures do not support intervene for Qp/Qs <2.0 and isolated PAPVC. [7] However, there is still no consensus on the timing of surgical intervention in PAPVC when other lung issues are involved, because of the complexity and the risk, including pulmonary vein stenosis and residual shunt, of the procedure. Lobectomy may also be considered when PAPVCs are encountered in the patients with other lung issues like tumor and bronchiectasis.
Hemoptysis is the expectoration of blood to mouth or nose that originates from the respiratory tract. Hemoptysis can originate from various diseases such as acute benign disease (including bronchitis), chronic benign disease (including bronchiectasis, tuberculosis), or malignant tumor. Contrast-enhanced chest CT is highly recommended and provides valuable information for the etiologies of hemoptysis. [8] Cryptogenic hemoptysis, defined as cases in which both nondiagnostic, makes up approximately 10% to 20% of hemoptysis cases. [8] In our case, our patient had PAPVC of left upper pulmonary vein draining into the left brachiocephalic vein and presented with mild hemoptysis. Contrast-enhanced CT, T-SPOT.TB, and even bronchoscopy were performed and the common causes of hemoptysis like malignant tumor, bronchiectasis, tuberculosis, and arteriovenous malformation were excluded. Based on the bronchoscopic findings of hematocele on the opening of the left upper lung bronchus, hemoptysis was considered highly correlated with PAPVC, which was extremely rare. To our best knowledge, PAPVC presented with hemoptysis has never been reported before. Although surgical repair of PAPVC is effective, we could not ensure the remission of the hemoptysis after surgery because of its unknown underlying mechanisms. In addition, due to the higher pressure of left atrium than the left brachiocephalic vein and the possibility of pulmonary vein stenosis, surgical repair may cause increased pulmonary venous pressure and subsequent pulmonary congestion, which would aggravate the hemoptysis. Based on above consideration, we finally performed left upper lobectomy as the definitive treatment for both PAPVC and hemoptysis.
Conclusion
We experienced a patient with PAPVC associated with hemoptysis, which is extremely rare. Contrast-enhanced CT is of great importance and value for evaluation of both PAPVC and hemoptysis. Management of both entities is also an uncommon clinical scenario that requires careful evaluation and consideration. For patients in whom PAPVC and hemoptysis are considered highly correlated, lobectomy is appropriate.
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